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PROBLEM TO BE SOLVED: To reduce the size and the cost of a product by reducing the size and the cost 
of an inductor without requiring any additional secondary winding in the power supply circuit and to reduce 
power consumption without requiring any Zener diode or series regulator. 

SOLUTION: The inductor of one controlled stabilized power supply circuit is constituted by connecting 
independent two terminal inductors L1\ L2' and at least one stage of a charge pump circuit is connected to 
the joint of the inductors LV L2\ Alternatively, the inductor of a stabilized power supply circuit is split into 
windings NT, N2\ an intermediate tap is provided at the splitting point and at least one stage of the charge 
pump circuit is connected with the intermediate tap. 
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2' *«ttLT«usu ^-isxyrmwytcKt 

[ If 2 ] -cnvm £ 1xtz%mtnMm&<r>4 y ? 
7?aJjUZ, fiNl' fcN2' fc$HWU mftg\& 
lz*m? -x r*»*t. f£*S? vrfc+v-iStfyzm 
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mmLxmm<r>&jinB.*w&-t>mt lx. <d -fv 
r??^m£fiJfflt-6*8;, (2) f-^-^^rni 

[ 0 0 0 3 ] 13 1 J!ffl3{i. IEcOA^€ffii-*ttTm 

li±, JJEU) ^^ffitCiSt^, 027KH3li. ± 
12(2) J: 

[0 0 04] ±IE(1) «0*ftf{i:. 01t^7fy 

q i coon^j; ONi mmzm^*^*- 

x, -yf-y^S-^QlOOFFtcJ: OSESE^D 1 
$-^-tTBl^« : ?^-V01c7)«{4$:^-r& <> icot 

S»SSTD l£7))iI^r(t)«ffl^T^VFlt-rSi:, N 
l^tCfg±-r£*Eti-V01-VFlk&&„ 
^-^&«BE{±, m8Li&z\mthfrt>. N2®BCJ: 
•9+V02^mJIS-f#J:afci-Si:, N 2 3£t£«2X 'f -y 
^y^fg^QliDOFFJWISH;:, V02+VF2CO®ES:« 
±$-£-g>£-g# : S> , 9, *^<0N2i£®i:N l^OBg 
filfi. N2 = N1X ( V02+VF2) / ( V01 + VF1) t 

[0 0 0 5] ±t£(2) <^m±. 02^X^7 

f-y^fg^Q 1 (JOONtwi 0 A y?7 t*L1 fcx*jWf 
•yf-y^S J ?Ql<?)OFFl::J:9^t* 
1 ^Ltai^SS^-V01cO«JE5'^-f-&. ; 
</)B$, A >^??Lll::|&£-t&m&l!l4-V01-VFl 
Tib 9, -fy^*Lltf)-3W»/9>I< (GND) (C 

®E<i-voi-VFit&i>„ 
[ooo6]»:tc, x-i yf-y^at^Qi^oNcoBS 

It. Sffi^D lcO^V-Kcom&fcL VIN-VCE(sa 



t)k=5r& (VCE(sat)t±, VCEf&WCE) . uit, X 
4 -y J-yfmTQ 1 #0 F Fe9B$, i/tfVTBB 
CPcoayx^CllCtJ;, V1=VIN- (-V01-VF 
1) -VF2*^i.^tl (VF2{±S»K^D2<7)|l|I^rr6]l: 
JEVF) „ ^X^f -y^-y^fl^QlWON^^giE^ 
lcD#7-F<y^{ia*VIN-VCE(sat) fc^S-I k 

\,z&y)ri>T : >vc2i l zw*-t>ti.h , wm. V2=vi+ 

(VIN-VCE(sat)) -V1N-VF3=VIN + V01+VF1 
-VF2-VF3-VCE(sat) k&S. ClvIT\ VF3t2g?f 
*PD 3 nmftfaWE. VF-C*> £ . 

[0007] ftCrX^f irfyy^fQ 1 **0 F F<0fc # 

ay?y*rc3{,zmz.t>ix&nms\±. v3=v2+vin- 

VF4- (-V01-VF1) =2 (VIN + V01+VF1) -V 
F2-VF3-VF4-VCE(sat)t^rS. ZZX. VFUtm 
s£*-?D 4 ^JH^r(tJ«EVFT'S> S „ 

[0008] mzxA vi-y^n^-Q 1 **0 N(T>t # 3 

>'7 ! yfC4J±^«?tL-?-comffiV4(i. V4=V3+VIN- 
VCE(sat)-VF5=3 VIN+ 2 ( V01 + VF1- VCE(sa 
t)) -VF2-VF3-VF4-VF5k3r&. ZZX\ VF5<± 
5<0W)Kf|tflSffiVFT;fc*. 

[ o o o 9 ] a 2 r&m 3 «o^-v y 2 a 

•dfJftSixTH-Sa*. VF27 1 ;^VF5$:^TVF0i; t. n 
f^CD^-'J^yymW&b Utt Vn= ( n + 1 ) x 
VIN+n ( V01 + VFl-VCE(sat)-2 nVFOk^rS, 
[00 10] tZ\^>i)K VIN. V01, VF1, VCE(sa 

th vFWi^-cjgsrc* 0 » *Jt. ntjEcom-c-^s 

z\tfrl>, IU^S^t;aj^L/i:^«E+V02* i; Vni:^:-g. 
*^{^«t*iiTft 0. Sll^tc{i+V02<Vni:^l,J: 

S^ffi (S2#fi3) . ^^ti. VnA^ + V02^>-U-X 

(H3«H) . 
[00 11] 

coffi^Sr^o-f y-ytfhtchtdh. 4 yy?-9<rffl#. 
^^^3Xhr yTi:^i9. Ig n a n fillil i &i>r-y7^-|.i:^ 

[0012] it, ±iet£fc«fl5(2) tj±, ^^mfE 

+ V021CMLT, ^-tS«JE**V4T'*.S*^. 7it 

y x 1 z+ r x 1 02 x i owmskzm-fi t LX 

M92ti. ->'J-Xl/^fil^-^Tti (V4-V0 
2) x I02^'«ifc^«^)t LT?H«§iX-S^f>, X-f y 

[0013] ^HBtf0gW(i±IB^raS^^, «iS 

msstc 2»:^n 2 *m&-r<Bm&%< . -r ^ 
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*W8k-$h -T i: t £>6 . 
[00 14] 

8&<7M ^ t tT 20<7H 9 LI' i; L2' t £ 
? LI* fc L2' H^^StSSKrrS £ fc tWfili: 

■ft. 

>y??34A'i, *»N1' tN2' fcrfHWU f£fr 

OMNI' <7M >y??>X£LV k U 4>?99 
L,2'm^^iA y99 9aA tlcr,mS:N2' <n^>y99 
y*£L2' fcttltf. 4 y^?Ll' + L2'#*-< 
y/ffQ 1 F FKJ; 0 - vol- VF10«{iH&± 
-f yy^^Ll' fcL2'<7)jm6P<7)*{i 

tfciO. (-V01-VF1) XL2V (Ll' + L2' ) fc 
sfirS. ££T\ Ll\ L2'ii*tl?tl<7)4 V97 9<r>4 

vy? 9 yxx-h h. ttz* *>r «y -rm^Q 1 #0 

NfCV%Sfc#<7)Ll'i:L2'(7)«M^P<0^:(aJi. (V 
IN-VCE(sat)) XL2V (Ll' + L2' ) fc&S. 
[0 0 17] fi!-J-C, X>f 7fy/*fQl^OFF<0 
ay^y^cnc^^&mjEvus. V1=VIN 
-VF2- (-V01-VF1) XL2V (Ll'+L2') £:&• 
S. 

[0018]^ y^y^f^QltfON^COnyx 
>-9-C 2<7)mEV2{i, V2=V1+ ( VIN- VCE(sat) ) X 
L2V (Ll'+L2' ) -VF3-VIHk«r*. 

[0 0 1 9] X-f ■yf-yjJ'^Ql^OFFmcOny 
T^ITC 3<0«EV3U:. V3=V2+VIN-VF4- (-V01 
-VF1) XL2V (Ll' + L2' ) fcSr*. 

[0020]^ yf^SfQl^ONO^ayf 
>-9-C4^mEV4{i > V4=V3 + ( VIN— VCE(sat) ) X 
L2'/ (Ll' + L2' ) k%&. 

[ 0 0 2 1 ] f-v-yjKynaK* nRKl/fcfc 

n£jE«fi&fcLT. V2n= (n-1) VIN+ n 
XL2' (VIN-VCE(sat) + V01+VFl) / (Ll'+L 
2') -2nVF0fc3r&„ (fcfc'U VF2> n )MVF5SrVF0 

IS©. -O^^Ll'. L2*«Offi£V2n= + V02fc&'& 



[0022] 

[»B^njific7)0«] aiT. mmitzm-i^x^wcr)- 
-rwms&mTb >o . ^-^yTTiis&cp^Kfc 

{£. ai^flEV02t LT+ 1 9Vffi^L7tv^^WS. 
V2n= + V02=19, VIN=5. -V01=~5, VF1 = 
VFO=0.5. VCE(sat) = 0. 2£ttA-f St. n = 2 
T'fc&*>£>. Ll' = 0.27 5L2'<OlRI^5-j'»^-tL 
1\ L2'<?M y^^^^LT^fflmtfiV^fcC 

[0023] £tz. 4>y-7?Ll' L2' O-^il-m 

(f. ^ix^^o^N 1 ' „ n 2 • nnmzitwth 

NT = (0.275N2' ) fc&S>f 

[ 0 0 2 4 ] vxrizmi&mzmm-htf. &®m> 

SCN 2 ' ) ^w^^'isiatc^ixs . 
[0025] mmmn msiz, 2m>+v- i J*> 
ymd&cpcoftcDi&mizj yy??Li ' . L2' 

[0026] domssfti. -yf-y^*^Q 1 «t 
0-^y^^^Ll' , L2' £x*/^-ASgW£fu 
-^(OlSMX-f >yf-y7"*^Q 1 MFFlli OX-fvf 
y^fH^Q 1 <T>^V9 9iZii- V01- VFl^«{5*i±t 
S (VFlte^iEig^D lcOHI^t^lffi) . 

[0027] £Ofc § , 3 yf'y-^C 1 (iA^J«ffiVIN 

tci-^T^m^ix, -toJtWffivi'ji, vi'=vin- 

(- V01-VF1)-VF2= VIN+V01+VF1- VF2fc tah, 

VF2{iSSri*^D2<7)|ll^|6l«E-r'ftS. 
[0 0 28] X-f-zfy/^QltfONC^S 
t . SflS^D 2 V- H«{ft«±3 yf^tc 1 CDft 
WMEVl'lZXr). Vl'+VIN-VCE(sat)4T'±#-T 
^^yy t >^-C2lZ^M^tLlMEV2'i,Z. V2' = 
Vl , +VIN-VCE(sat)-VF3-VIN = Vl'-VCE(sat)-VF3 

[0029] ^yr^^Ll'. Lrw+S^ yTtC^ 

IOOFFH, HP*>X>f yf-y^R^Q \.<T>nV9 9\,Z 
-V01-VFl<^)fl:{4*^tTV^t#Wi. Nl'. N2'^ 

-fy^^Li*. L.2-<rmWLb-?hk. 

(-V01-VF1) • N2V (Nl' + N2") 

k%ht:)t>. ayTyycstzftnzti&n&vyiZ. 

V3'=V2*+VIN-(-V01-VFl) • N2V(N1' + N2')-V 
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[0 0 3 0] mz. x4 •v+y? ! m = f-Qitfont%h 

(VlN-VCE(sat)) • N2V (Nl'+N2') 

(±, V4'=V3'+ ( VlN-VCE(sat) ) ■ N2V (Nl'+N 
2') -VF5k&-£>. 

[00 3 1] V4'=tB^mE (+V02) btthZbfr 

VF2=VF3=VF4=VF5k LXW&thb, 
N17N2'= (3VIN-2VCE(sat) + 2V01+2VFl-V02 
-4VF2) / (V02-2VIN-V01-VF1+4 VF2+VCE(sa 
t)) 

*m&t & n i ■ , N2' cr>mkmz-ttiimm<7>#,i}Wi 
[00321 immm2~\ meit. +*-i*x>7®r 
r % L2' c^^^g^-rs^-cfts. i«o« 
xyymmc pi? i mmtti tcoTj) o . mm i ^ o 

t«^ft:/7lLEV()2£f#&i§i^1r^k . 
[0033] [^tt^3] 07J±. ^-^yTHB 

^-> ; * , >-Tlll8&2Si:t,-f y^^Ll ' . L2' 

[0034] ic7)HIIST'«. X-f yf->-^*^Q 1 #0 

#;t£>*U x^f •y^y^flt^Qlfr'OFF-r&.rfclcJ: 
D^i5i^Dl£^LT+V01#ffi7J£i-l&. *tfDfc£ 

Tlfc-r&tVTlti. ^y^^^Ll', L2'O^RNl'. 
N2'tCib0rrS*^> VT1=VIN+ (V01+VF1-VIN) 

• NlV (Nl'+N2') fcJSr-g.. 

[0035] Z<7)b%^ 3 yf/^C 1 WiSiffiS^D 
2^LT«JSVl , ^5Em?ix. **>tti, V1*=VT1 
-VF2t^|.„ 

[0036] iXlC, X-< "/fy/S^Q 1 WONlZtc-? 
tzbZlzJ y?-7 * Li ' , L2' <?>4>ig* ^71:41:1.1 

EfcfcVTl'i-f&fc, VT1'= ( VIN-VCE(sat)) • N2' 
/ (Nl*+N2' ) +VCE(sat)i;3:&. 
[0037] ZZX\ VCE(sat)(i;M -yf-y^-^Q 

[0038] 4 yy??L\' , L2'co*ra^yTco«JE 

**VTl36»^>VTl' (C»$Clkt3yfytC ltC3C« 

comfit t ^ 0 3 yfyfC 2 . -?-^1«E 

V2'(i. V2'=Vl'-VTl'-VF3t*S. 

[00 3 9] ftCX-f 7fy/SfQl*"ONt 

^rSCli:T3yT>"yC3*^«$n. -e<0«ffiV3' 
ti. V3'=VTl+V2'-VF4t=5:5. 

[0 04 0] X-Y yf-yT^QltfBtfOFF-tSC: 
3yfVtC4^t?il. -?-<7)mEV4'{±. v 



4' =V3'-VTl'-VF5h^r&. 

[004 1 ] J3Lh«ifc*»6. A^I«EVIN, til*l«ff 
V01<7)#ffiD C/D C 3 yA'-^ 9 A 7X'M.<7)itiJ}W± 
V025r#.|.^a-. VF2 = VF3=VF4=VF5fc LT. 
Nl'/N2'= (4VF2+V02) / ( 2 V01+2 VF1-2 VC 
E(sat)-4VF2-V02) 

k«rft«fcitfcrt*Uj[J:v». 

[0042] [^6ttH4 ] H8(±. ^r-^sKymiB 

£ s 2g?H-+— ^yrniKCP^rteois^Sr'f 
y^^Ll' , L2" ^^C«^-r&«^T'$> 

z(7>tg,-£(?>®&mm±. wmLtzmm.m3 tmmx- 

[0043] imm 5 ] H9<±. f-^-^yrniB 
C P £ 2 mmfX . #JE0R*fc iEO#IW*mEE£fi£4 

f-v-y#>-r[His&cp^2aii>^>'^^^ 

Ll' , L2' *>88^fc!Sil-r4*£T»*. 
[0044] iOHISSTIi. X-f -y f-y^SR^Q 1 #0 
N-rhZblZ&*)>iyiy<??LV . L2'£x*;l^-** 
S*.£>*u x4 y^y^fg^Qi^OFF-t-s.rkfcJ: 
OSsS^^Di^^LT+voi^'ai^Six^. %<nb% 
4 y?9 9 Ll' k L2' Off -y TtefBrT V 
Tlt-T-&kVTl« s -fyy^Ll', L2'<0^SN1', 
N2'{CjtM-f&*^, VT1 = VIN+ (V01+VF1-VIN) 
• NlV (Nl*+N2' ) 

[0045] *fc. X-f -yf^a^QltfONLTV* 
&fc£<7Myr??Ll\ L2'<7>tt>H^ yr(c;^t&* 
JSSrVTl' t^&h, VT1'= ( VIN-VCE(sat) ) • N2' 
/ <N1'+N2') +VCE(sat)fc2r£. 

[0046] VCE(sat)teX4 yf-y^fg^Q 

[0047] Z<Dbt, 3 yfy^rc 1 fcteSS&^F-D 
2^LT«EV1'*«*«$^ -e^ffiJi, V1'=VIN 
-VTl-VF2t^:-S l . 

[0048] <XC X-f y ^yy%=tQ. 1 F Ft;^r 

Etf VT 1*» <b VT1 " CSt> l»:J:T'3yfytC2 ^ 
*<7)imMEV2'li. V2'=VT1+V1'-VIN- 
VF3t^S. 

[0049] *3t, mzxj -yf-y^^Ql^ONk 

^SikT'3>-Ty^C3^«$ix. -€-co«EV3' 
(±, V3'=VIN+V2'-VF4-VTl'fc3r-S). 
[00 50] X^f 7fy^$fQl!ffilfOFFni 
kT. 3>T f y , fC4* J 3Ea;$tl.. *<9flffiV4'12. V 
4'=V3'+VTl-VF5i;'5:i.. 

[005 1 ] ULh^c: bfrh. A*«EVIN. tH7J«BE 
V01cO#ffiD C/D C 3 y^-9 9 A TT'tiJ^SEV02 
VF2=VF3=VF4=VF5k L"C. Nl'/N 
2'= (V02+4VF2-VIN) / ( 2 V01+2 VF1-2 VCE(s 
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at)-4VF2-V02+VIN) b £4*Rtfcfc**Uf J:^. 

[0052] mtme'i Hi ote, ^-r-^-Kyrni 

2S(7)f-v-^>'rillKCP<?)rtc7)lgO 

*Hy/?^Lr . L2' ^g^ci^-rs^ 

arc* 0 . 5 J: *) i> M v V02£f#& C i: 

[0 0 5 3] immmii mi iu, ^-saKyna 

^ff4«^tc. f-*-S>*IC:ri3»CPt2«i:t»>f V 
r?^LT . L2' <0lt^tC«^-t&^-C'$)S. 

[0054] ^wmss-cJi. x-r 7fy/i?Q i #o 

N « fc §^ ^ ? ? LI ' h L2' <D*fS ? -y T^iiit 

^mfif^vTit-rstvnji. -o-y^Lr, L2'<7) 

g&Nl', N2'fc:Jt0l|-t VT1= (VIN-VCE(sa 
t)) • N2'/ (Nl'+N2' ) 

[0 0 5 5] X^f^yfy/ifQl^'OFFU 
^Sfc^cTHV^^Ll', L2'c7)tfra^ y^*t«. 
m^VTl'fc-r&fc. VT1*= (-V01-VF1) ■ N2V 

( Nl'+N2' ) btch. 

[0056]^ /f-y^^Ql^ON-r^i:. 3> 
fXtC 1 teliRSHFf-D 2 StfLTWEVl'j&WIS 
tl, -?-tfOii(±. Vl'=VTl-VF2fc=SrS. 

[00 57]^:, ^-/f^ffQli'OFFt* 
S^fctCiO. <4>y9fiLl'. L2'cO*^ yT^« 
ffift*VTl*»6 VT1' {CSC*)4 VfV^rC 2*9E 
^C03El:mJ±V2'{±, V2' = VT1'+V1'-VF3 

[0058]iit. &KX>f >y?->":7WQl#>*ONfc 

^^fc-cayr^-tf-CB^ftmSft. *<omEV3' 

ti, V3'=VTl+V2'-VF4fc&&. 
[0059]X>f -y^^STQl^StfOFF-f 
tr, 3yfVtC4i%t$^ -?-cOSEV4'U:. V 
4'=VTl , +V3 , -VF5£:$:.g>. 

[0 0 6 0] PXknZbfrC A^I«ffiVIN. K^JWI 
-VOl«D0&*^tfcbmffi-VO2£#&*§-£\ VF2=VF3 
= VF4=VF5i; LT\ Nl'/N2' = [2 (VIN-VCE(sa 
t)+V01+VFl) -V02-4VF2] / (V02+4VF2) btt 

[oo6i] imtkmsi mi 212. ^-^Jtty-rm 
sscpsr2g^{tT. m®K&wfrt>fi<?)immmj± 

*f^&«^Ks 2f$cOf-^-^#y;r®&CP^fi<Dl 
S<7V*£4 * L 1 ' s L 2 ' OJHS&fcrSflHNB 

[0062] immm9 3 a 1 3«. f-r-s^K^mi 

f-^-^ymiBC PS: 2Ki:t-'f i-r^y- 
^Ll' . L2' <D«*^C*gifi-t&*§1=rC£>£>. 



[0063] iWEIKTtt. 7f^/$fQ 1 *<0 
NOfc#tC>f >y??>XL\' , L2'£O^0^-/T^ 
^-f&mficS-VTlfc-rSk. i^m^VTHi, VT1 = V 
01+ ( VIN-VOE(sat)-VOl) ■ N2'/ (Nl'+N2') b 

[0064] X4 v+yym^QltfOFFCOb 

fl&SVTl'fc-f 6i N £0>*ttVTl a ti. VT1'=V01- 
(V01+VF1) • N2V (Nl'+N2') 
[0065] ^■yfy^Ql^OFFfSt. 3 

£#u *(r>m±. Vl , =Vm-VTl'-VF2fc«r*. 
[0066] X-f 7fy/t^Q 1 #ONfc$:S 

j^vti'^^vtkc^SC ttayf >"f C 2* { ^ES 
£*U -?-<7)^TOEV2'{±, V2'=VT1+V1'-VF3-VI 

[00 6 7] ijrt;X>f7f^*fQl!!l 5 OFF 

(i N V3'=VIN+V2 , -VF4-VTl'fc5r&. 

[0068] x-f 7fy/ifQi*WoNti.;t 

•C. 3yfVtC4*^l?n> -f<7)«EV4'{i. V4' 
= V3'+VTl-VF5i;^S. 

[0 0 6 9] t3±0)Z.b*>e>. A^lSSVIN. ai^mEE 
V01<OEi&*><i>itt;bmffiV02£#&i^ VF2=VF3= 
VF4 = VF5i;L-C, Nl'/N2'= [ 3 VIN-2 VCE(sat) 
+ 2VF1-V02-4VF2] / ( V02-VIN+4 VF2) btah 

[0 0 7 0] immi 0] HI 4(2. 1~*—isiirs7 

®&c p €• 2«»«t . &mmfrt>iE<mmyms. z 

f^-g.*^-^. 2®S')f-^-^-K>'TIBISSCP<7)|*Itf01© 

^^yr?^Lr „ L2' a8N^Kttigt-&* 

|5l«-CS)l»„ 

[007 1] [SatMl 1] HI 5tt, f-v-^^ 
0S8C P 5- 2&l£ttT . ^ffiHIg8A^fl^^)fflI«i±?r 
f-r-^yrH]S8CPSr2Si:t>-0^ 

7^li- . L2- <oa»£tc»sw-4«£"r*«. 

[0072] ClOlllBTIi, X-f -y f-y^*^Q 1 tfO 

N<7>b%i,z4 yy??y*LV , L2' <04»ISI^ -yTC* 
*-ri.«{4$-VTli:t-&ts CicomfiVTUi, VT1 = V 
01+ ( VIN-VCE(sat)-VOl) ■ N2'/ ( Nl' +N2' ) t 

[0073] £Jt, X-f'yfy/S^Ql^OFFCOi: 

^tc-^y^^^yxLi' . L2'<o4>S^ yrci%*-rs 
«fiS-vTri:-ri,t. acomiiLvn' ti, vti'=voi- 

(V01+VF1) • N2V (Nl'+N2') t^S. 
[0074] X-f yf-yy^Ql*iON-rSh, 3y 
fytC 1 fcl*BSfilS^D 2Sr^L-C«EVl'*%«? 
^fflti, Vl'=VTl-VF2fc*4. 
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[0 0 7 5] ft*;:. X-i 7f^ffQl* < OFFC^ 

tzt.izx'o. j>y??L\'. L2'<7)<$ffl? yr<r>m 
ffi#VTia>£ vti ' ^±>i> i t tnyfyfc 2 *9£ 

^«0?Em«ffiV2'(±, V2'=V1'+VT1'-VF3 

[0 0 7 6] ^IZX-f v+yrm^QltfONt 

(4. V3'=VTl+V2'-VF4t^:i.„ 
[0077] X4 •y1->7'mTQltfUVOFFi-&Z 

4-=V3'-VTr-VF5t^rS. 
[0 0 78] J2Lh«!)ifc*»6, A7J«ffVIN. tB^«£E 
V01<OEl»*»feaj*«EE-V02*»4«^» VF2=VF3 
= VF4=VF5t l/C. 

N1VN2'= [2 ( VlN-VCE(sat)+VFl) -V02-4VF 
2] / (V02+4VF2) 

[0 0 7 9] [XitMl 2] 01 614. f+-^>r 

<T>?>-*4>y'7 9\-.l ' „ L2' <o^jStw^-r&^ 

[0080] E^Sfe^l 1 3] 01 7(4, Vvb«9>57 9-f 
#>y"®$&Z2&bi><< >y??L l ' , L2' <7)+H 

[oo8i] dtfomsst'ti. x>f v+yymf-Q i #o 

3'£0*[SI^-yT(3^-ri.«©5rVTli;-r§i:. 
ftVTUi. VTI- (VIN-VCE(sat)) ■ N3VN1" fc«r 

[0082] X^f 7fy/ffQl* { OFF«k 

£i;:N7yxco-&^i^>"^7?>'XL2\ L3'co4» 

IB^-yTfclffcfe-ri^tlSrVTl'k-tifc. ^comffiVT 
l'»4. VT1'= (V01+VF1) • N3V (N2'+N3') fc 

[oossjx-f'/fy/ffQi^oNni, 

fytc 1 W4S8S*^D 2 5r^-LT«EVl'*9Em§ 
tl. *«>«dU vr=VTl-VF2fc*S. 
[0084] >U vfy/tfQl^OFFC^ 

3' cD+ia* y T<7)*E* { VTlfr£> VTI' K^£> SvLfcT* 
nvfVlK^j&fgWSi'U ^5E««ffV2 , {4, V2' 
=Vl'+VTl'-VF3fc&S. 

[0085] mzX4 '/fy/ffQl^ONk 

=5rl.^fcT-3>'7 ;; >"9-C3^3E«§tL. *comEV3' 
<4. V3'=V2'+VTl-VF4fc&5. 

[0 086] X-f y^-y^^Ql^TftXOFF-tl.^ 
tt. 3>T r ^C4*%«?fl. ■€-cO«EV4'(4. V 



4' = V3' + VTI' -VF5fc %h . 

[0087] ]3Lh<7)i t frh . b 5 yxo-^ia&t/ 

Il&^^ffltf>3£iScNl' , N2', N3'fc*tLT. 
V02= [2N3' (VIN-VCE(sat) ) /Nl'] +[2N3' 
(V01+VF1) / (N2'+N3') ] -4VF2 

[0 0 88] [S6J60A14] 01 814. 
v<y?EII&!*&jEO^fl«E£flsS*3*:, 2S^ 

L2' ^^yTHZ^mth^X^h. Z<7)MH<7) 

mmmm± , ma l^sis6ct i 3 1 ia]«?T'£> & . 

[0089] [HJfePl 5] 01 914, l^*>»9>.g.75-r 

^yriHissSr2gt t»^>-^^Li ' . L2' <?)4>fs 

[0090] ^<7)[US§T14. x^f ■/fVy'SfQ 1 #0 

unkzizbvyxw—tt.im'f yytfyz-L? , l 

3'<7)^^ yrC^-fl.«fit€rVTlk-r^i:. .I«0* 
f5VTl(4. VT1= (VIN-VCE(sat) ) • N3VN1* 2:3: 

[0 09 1 ] X-f 7f^'*fQl* 5 OFF£0t 

Stb^>-X«r^®-<yr^^>'XL2', L3'c7)(f 

ra^•y7'^^^^l.*^i^^vTl , t-tht, z^m^yi 

l'»4. VT1'= (V01+VF1) - N3V (N2'+N3') t 
[0 09 2] XA y^-y^m^Q l^'OFFCOfc^C 

n yfvtc 1 tliSSas^ D 2 LT«ffiVl ' ifift 
mZtl. *c?)m±^ Vl'=VTl'-VF2fc2r&. 
[0 09 3] ■yfV/'IfQlfr'ONfcW 
diiteiO. h^yxzKfJS^y^^LZ', L3' 
cr>*>ffi? yynms.tfvn'frbvniz&b&cLtT? 
y-fy+rc 2#£*§*u %co%mW±V2'l±, V2' = 

Vl'+VTl-VF3fc3r&. 

[0 0 94] mzX4 -yf-yrm^QlftOFF 

bKhZkTiyTyycitfftmzti. ^comEEV3' 

{4. V3'=VTl'+V2'-VF4k^:S. 
[0 09 5] X4 yf->-^»^Ql^WON-r«.Clt 
T% 3>fyfC4^t5<l. ^cO«ffiV4'*4. V4' 
= V3'+VTl-VF5i:^l.. 

[0096] V4'=-V02f*>&Clt*^. h7 

VXcTj-iJc^Sl^-^ISl^ffiK^iaNl*, N2' ( 

m'izttLT. 

-V02= [2N3' (V01-VF1) / (N2'+N3') ] + [2 
N3' (VIN-VCE(sat) ) /Nl'] -4VF2 
t ^Tl>m^€ff-V02*5#A > ix-S, „ 
[0 09 7] [^SfeCTl 6] 02 012. V^t9>S77-f 
^'■y^IHS&*^ft^#$yffll«E&^SJl^. f-r-y 
,-K>-r|lJSS2K^I*IlS^^>'y^5'Ll ' . L2' 
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[0098] immmi 7] @2 k±. mmtMmw® 
mza^xiEtn^mmmSi (+vo2„ -vo3) sr^ 

-?-3»tt6*U m®.bl>4 LI ' . L2" o«t» 

[0 0 9 9] .T?>1§^)[IIS&{2. lwi£LA:04#.tf01 
1 <OEI»ttt»-&*>«fc *> «T* 0 . t4>BIMMtt2ll 

[oioo]«, ffir3*Lfcsa»BSi»t)f«iaisw«--« 

[0101] 

[fKB^ftSl ffi*Lfc J: o fc*»PI*>SII*JB 1 XJi2 
fcifrtf. flg*«J:dt:«liN2«r«*J6-r«63l* t 'SrV^ 

[02 ] t£*OX-( ~/^>7V*<3-V-9<F>Wm 

[03 ] fiyisox-r -y^vyv*? ^v-?<nm&w 



[04 ] *%ft?>&tira£X?ra[gffiB 
[05] *^<om i mm*%c$wm®m 

[08] *»w^»4ie»w*a-r«S5ig»Ei 

[09] *«W^>* 5 £M0I**-roiUaRH 

[010] *m&n6mm&mnsmsm 

[011] *3ratfa»7SOtM**"«»liIWH 

[012] 4M<^«8SdtM»«-r«$iua»Bi 
[013] *&mm9mm*&tm$msm 
[014] #»9j«>a5 i o$mmz&tw^®8m 
[015] 1 1 xttffM-raKiiiHBi 

[0i6] *mtom 1 2H*fe09Sr*-r^ni»0 

[017] #*&Bjto& 1 33dtffl£*ra9t[ilMH 

[018] *m&m 1 4^CT^^-t«miiiK0 
[019] *»woasi smmmzm-rmm^mssm 

[02 0] 69QIM»«t«MllMBI 

[02 i ] *mfr>mi7mMsM*mtwm8&® 

D 1~D5-^ Cl-C4-3yfyf> 
LI, LI' , L2' QI-AJ 

>^*fs cp-f-+-y#yrii». 
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^gWl 0-1 5 0 76 
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^¥10-1 50767 
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ftli^lO-l 5 0 767 
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nm^l 0-1 5 0767 



[02 1 ] 



v« 




